INTRODUCTION {#sec1-1}
============

Antiplatelet therapy has been shown to significantly reduce the risk of serious vascular events in high-risk patients, including those with a prior acute ischemic event.[@CIT1] The long-term use of antiplatelet agents is thus a key component of secondary prevention measure following acute coronary syndromes (ACS). Platelets play a fundamental role in the pathophysiology of unstable angina and acute myocardial infarction (MI) as plaque rupture is followed by adhesion, activation and aggregation of platelets, and formation of a coronary thrombus.[@CIT2] Platelet activation also plays a role in the development of secondary ischemia following an initial ACS event and is more pronounced following intracoronary stent implantation than after coronary balloon angioplasty alone.[@CIT3] Secondary ischemia, which may include MI and stroke, is a significant hazard for patients who have already experienced an acute event.[@CIT4][@CIT5] Some of the strongest evidence available for long-term prevention of adverse cardiac events in patients with coronary disease pertains to the use of aspirin.[@CIT1][@CIT6] Current treatment guidelines from the American College of Chest Physicians (ACCP) and jointly issued guidelines from the American Heart Association (AHA) and American College of Cardiology (ACC) recommend that aspirin therapy be continued indefinitely for secondary prevention of ischemic events following ACS, with the Clopidogrel to be added for up to 12 months for the majority of patients with unstable angina, non-ST segment elevation MI (NSTEMI), or ST segment elevation MI (STEMI),[@CIT7]--[@CIT10] or longer in the case of patients receiving drug-eluting stents.[@CIT9][@CIT11]

METHODS {#sec1-2}
=======

This controlled clinical trial was conducted in 3 hospitals of Isfahan University of Medical Sciences from April 2008 to October 2009. Patients were eligible if they had typical chest discomfort for more than 20 minutes, ST-segment elevation of at least 0.1 mV in at least two contiguous limb leads or ST-segment elevation of at least 0.2 mV in at least two contiguous precordial leads. We excluded patients with cardiogenic shock, major surgery within the previous 6 months, ongoing bleeding or bleeding diathesis, previous stroke in the last 6 months, emergency requirement to PCI and patients who had bleeding after infusion of streptokinase. As per protocol, all patients were pretreated with aspirin (325 mg orally as bolus and 100 mg daily) and strep-tokinase. Surface ECGs with 12 leads were recorded before and 90 min after streptokinase infusion for ST-segment resolution (STR) and if patients required emergency PCI, they were excluded.

 {#sec2-1}

### Intervention {#sec3-1}

Group I included 72 patients that were treated by usual treatment and Clopidogrel, administered 300 mg orally as bolus on the first day, and 75 mg orally, daily for at least 1 month. Group II involved those who were treated before 2008 with standard protocol and not received Clopidogrel (n=72)^17^. After streptokinase infusion, we evaluated the patients by echocardiography after 4 days and 1 month.

The assessed echocardiography end point included left ventricular ejection fraction (LVEF). It was performed through Biplane Simpson technique by one specialist with similar set and situation. In this study, the mean LVEF after 4 days and 1 month were determined in both groups and were compared.

### Statistical Analysis {#sec3-2}

Statistical analysis was performed with the SPSS 16 program. All continues variable were reported as mean ± SD. Categorical variables were compared using Mann-Whitney U test. The differences of quantitative variables between the two groups were compared using t-tests. A value of P\<0.05 was considered significant.

RESULTS {#sec1-3}
=======

A total of 153 patients were screened and 144 patients were enrolled in the study. Two patients with cardiogenic shock, 4 patients with emergency PCI requirement, 1 patient with history of stroke in the last 6 months and 2 patients with history of major surgery within the previous 6 months were excluded. There were no significant differences in baseline characteristics such as age, sex, current smoking status between the two groups but the number of patients with diabetes mellitus in group I were significantly higher than that in group II (P=0.01, [Table 1](#T0001){ref-type="table"}).

###### 

Baseline characteristics of patients.

  Characteristics         Group I (N=72)   Group II (N=72)   P
  ----------------------- ---------------- ----------------- ------
  Age (year)              58.22 ± 9.6      57.58 ± 13.42     0.7
  Sex (male) (%)          42 (58.3%)       51 (70.8%)        0.1
  Current smoker (%)      33 (45.80%)      37 (51.3%)        0.3
  Diabetes mellitus (%)   34 (47.2%)       20 (27.7%)        0.01

Group I: Clopidogrel group.

Group II: non-Clopidogrel group.

The mean LVEF after 4 days and 1 month were determined in both groups. In Clopidogrel group, the mean LVEF after 1 month significantly increased compared with that after 4 days (P=0.001). In non-Clopidogrel group, the mean LVEF after 1 month non-significantly decreased compared with the mean LVEF after 4 days (P=0.05, [Table 2](#T0002){ref-type="table"}).

###### 

Comparison of LVEF after 4 days and one month in the two groups studied

             LVEF after 4 days (%)   LVEF after 1 month (%)   P
  ---------- ----------------------- ------------------------ -------
  Group I    45.92 ± 10.36           52.15 ± 9.85             0.001
  Group II   44.72 ± 9.95            42.71 ± 12.38            0.05

LVEF= left ventricular ejection fraction

In Clopidogrel group, the results of LVEF after 4 days and 1 month in diabetic and non-diabetic patients, current smokers and non-smoker are given in [Table 3](#T0003){ref-type="table"}. The mean LVEF in diabetic patients increased 5.27% and in non-diabetic patients increased 7.11%, Therefore, diabetes mellitus is the cause of retardation of remission of heart function after acute MI. The increment of LVEF in non-smokers was more than that in current smokers. Therefore, the smoking is the cause of coronary vessels occlusion and has negative effects on heart function.

###### 

Comparison of LVEF by diabetes and smoking status in Clopidogrel group

  Clopidogrel Group       LVEF after 1 month (%)   LVEF after 4 days (%)   P
  ----------------------- ------------------------ ----------------------- -------
  Diabetic patients       50.15 ± 11.57            44.88 ± 10.82           0.001
  Non-diabetic patients   53.95 ± 7.72             46.84 ± 11.57           0.003
  Current smokers         48.64 ± 10.02            43 ± 10.92              0.004
  Non-smokers             ± 8.77                   48.38 ± 9.31            0.001

LVEF= left ventricular ejection fraction

DISCUSSION {#sec1-4}
==========

The antiplatelet agents are effective in reducing the risk of a second ischemic event in patients with atherothrombotic disease. The Clopidogrel is now recommended as dual therapy with aspirin in secondary prevention for patients with both ST segment and non-ST segment ACS, including those undergoing PCI.[@CIT1] Clopidogrel is a thienopyridine with a faster onset of action and more potent antiplatelet effect than older agents. It has shown superiority over the currently accepted standard in reducing the risk of the composite end point of cardiovascular death, nonfatal MI, and nonfatal stroke in patients who undergo PCI following ACS at standard dosage, as well as reducing the risk of the component end points of nonfatal MI, urgent targetvessel revascularization, and stent thrombosis.[@CIT5] The greatest benefit appears to be in patients with diabetes mellitus. However, the enhanced antiplatelet activity and greater efficacy seen with Clopidogrel in clinical trials has been accompanied by increased bleeding risk. The FDA advisory committee voted unanimously for the approval of Clopidogrel along with providing enough guidance to physicians about the increased risk of this medication in low-weight or elderly patients and avoidance of its use around CABG, other surgical or invasive procedures and in patients with prior or current stroke or TIA.[@CIT6][@CIT7] Identification of patients at higher risk of bleeding events and attention to discontinuation of therapy before surgery may help guide therapeutic decisions and optimize outcomes including the benefitrisk ratio.
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